Cassette mutagenesis: an efficient method for generation of multiple mutations at defined sites.
A method is described for the efficient insertion of mutagenic oligodeoxynucleotide cassettes which allow saturation of a target amino acid codon with multiple mutations. Restriction sites are introduced by oligonucleotide-directed mutagenesis procedures to flank closely the target codon in the plasmid containing the gene. The restriction sites to be introduced are chosen based on their uniqueness to the plasmid, proximity to the target codon and conservation of the final amino acid coding sequence. The flanking restriction sites in the plasmid are digested with the cognate restriction enzymes, and short synthetic duplex DNA cassettes (10-25 bp) are inserted. The mutagenic cassette is designed to restore fully the wild-type coding sequence, except over the target codon, and to eliminate one or both restriction sites. Elimination of a restriction site facilitates selection of clones containing the mutagenic oligodeoxynucleotide cassette. To make the cassettes, single-stranded oligodeoxynucleotides and their complements are synthesized in separate pools containing different codons over the target. This method has been successfully applied to generate 19 amino acid substitutions at position 222 in the subtilisin protein sequence.